The automated Sysmex M-2000 was evaluated according to the ICSH (International Committee for Standardization in Haematology) protocol. After dilution of packed eells with cell-free plasma, blood cell counts were linear. The overall precision of the measured parameters was good; the CV's ranged between 0.64% and 2.06%. The carry-over was neglible; platelets showed the biggest carry-over with 0.25% in the Whole Blood Mode, while red blood cells (RBC) showed a carry-over of 0.55% in the Prediluted Mode. Because of its precision and reliability, the Sysmex M-2000 is well suited for routine work and stat analysis in medium-sized laboratories.
Introduction .
lations, corresponding to lymphocytes, a mixed cell Automated haematological analysis has undergone an fraction containing monocytes, eosinophils and baenormous development in recent years. New ideas sophils, and a fraction representing neutrophils have contributed tp the further development of au-(= small, medium and large cell populations respectomated cell counting. Presently, several measuring tively). The resulting Information yields an effective principles are routinely used in the haematological screening for pathological blood samples, providing lab: The electrical resistance inethod (5), optical meth-important diagnostic Information and reducing the ods (6, 7) and cytochemical methods (8, 9, 10) . These number of manual differentiations in the haematocell counting techniques are being continuously im-logical laboratory. proved, in order to gain more Information about the ,-, .
-... , . , ... ,, \ ,1 Γ™ --·ι ι ^ n This evaluation was done m accordance with the counted cells. Thus, it is now possible for cell counters trfc multicentre evaluation was not feasible. This study Using a spedal lysing reagent, the Sysmex M-2000 was held in a 250-bed children's hospital with appr. can differentiate leukocytes into three distinct popu-35% prediluted blood samples.
Materials and Methods

Description of the evaluated System
The Sysmex M-2000 analyser is an automated 18-parameter blood cell counter with a trimodal white blood cell distribution and histograms of red blood cells and platelets (for a sample print-out see fig. 1 ).
Calibration
Particle counts are preset by the manufacturer, based on a count vohirae defined by a reference counter. Haemoglobin was set by the haemoglobin cyanide method using an Eppendorf photoraeter at 546 nm. The haematocrit was determined by the centrifuged microhaematocrit without correcting for trapped plasma. Platelet distribution width fl MPV:
Mean platelet volume fl P-LCR:
Platelet large cell ratio % Blood samples · r
Random specimens from the routine daily workload at the Altonaer Kinderkrankenhaus were used for analysis. These included specimens from patients with varioüs haematological abnormalitites. All samples were collected in EDTA (3). All samples were measured on a Sysmex M-2000 and a Sysmex CC-700 with a PL-100 platelet counter within 2 hours.
Data analysis
The analysis of the data was carried out according to the ICSH protocol ( (1), appendix l -5). For the study of intra-and interbatch precision measurements, a two-way analysis of variance was used; whereas for estimating the overall reproducibility a one-way analysis of variance was performed. The data of the comparability study were analysed by a paired t-test.
Results
Effect of dilution
Packed cells were diluted with cell-free plasma, to produce 10 samples ranging from 0% packed cell content to 100% packed cell content (see figufe 2a -f). Each dilution was counted three times. The replicate variance was compared with the variance attributed to the deviation of the dilutions from the regression line using the F-test (l, 4) (see 
Precision
Method used by the manufacturer
Fresh normal blood was counted consecutively 20 times in the manual mode and the CV was determined (see tab. 2).
ICSH method
Intra-batch measurements: 10 samples were tested in triplicate (see tab. 3), Eleven fresh blood samples ( s defined in I.e. (1)) with high, normal and low counts were tested randomly, during normal routine, three times over a five hour period (see tab. 4). During this time no drift effects were observed. For day-to-day reproducibility a stabilized blood sample was measured over a period of thirty days (see tab. 5).
Carry-over assessment A high sample (i) was tested three times, followed by a low sample (j) which was also tested three times (see tab. 6). The carry over in % was calculated according to I.e. (2): l -J3) 03 -J3) χ 100% Comparability 300 random samples were analysed consecutively by the Sysmex CC-700, PL400 and Sysmex M-2000 (see tab. 7, 8) . The individual biases for the tests are illustrated by the residual plots (see fig. 3 a-f) . For a calculation of the average biases see table 8.
Interference of high leukocyte counts with haemoglobin measürement
Haemoglobin values for samples with a high leukocyte count were measured both on the Sysmex M2 000 and using a photometer with a wavelength of 546 nm (see tab. 9 The trimodal differentiation of white blood cells showed a good correlation with the manual 100-cell differential count with regard to lymphocytes and neutrophils. Variations in the mixed cell fraction with regard to monocytes, eosinophils and basophils count may have been caused by the low cell count of these cell types in the manual 100-cell differentiation. Whereas the manual differentiation has its advantages in the classification of cells, the number of cells counted in a modern cell counter gives a better statistical distribution.
As the sample volume in the Prediluted Mode is 20 μΐ, pipetting errors may have caused differences between the values obtained in the Whole Blood Mode and in the Prediluted Mode. The measurement of platelets with the PL-100 requires a centrifugation step before counting. The positive bias of the M-2000 with regard to the platelet count may therefore have been caused by a certain loss of platelets due to centrifugation.
The presence of paraproteinaemia, uraemia, lipaemia, sickle cell anaemia or bilirubinaemia did not significantly influence the results. Normoblasts were counted in the lymphocyte fraction, causing the automatic discriminator to be set too high. An extreme leukocytosis may influence the haemoglobin value, but a comparison of the values obtained with the Sysmex M-2000 and with the reference method showed only minor differences for leukocyte counts of up to 954 χ 10 9 /1. Samples containing cold-agglutinins resulted in an erroneously high leukocyte count with an abnormal distribution curve. Measurement of the sample at 37 °C corrected this effect. During the three month evalutation period the Sysmex M-2000 proved to be highly reliable and easy to handle. The data provided by the Sysmex M-2000 was a valuable tool for clinical diagnosis, for more effective screening of pathological samples for manual differentiation, and for the monitoring of therapy.
